Background: Maxillofacial fractures constitute a substantial proportion of trauma globally. The main causes worldwide are road traffic accidents (RTAs), falls, assaults, sports, firearm injuries and industrial trauma. The highest incidence is commonly seen in the young age group with majority being male. The most common site in maxillofacial injuries is the mandible followed by the zygomatic complex, maxilla, and alveolar process. Maxillofacial trauma also poses a significant socioeconomic burden on affected individuals. Hence appropriate treatment and prevention of these morbidities and possible mortality is necessary. This study is therefore aimed at analyzing the prevalence, pattern of presentation of maxillofacial injuries at Lagos State University Teaching Hospital (LASUTH) in Western Nigeria.
Introduction
Maxillofacial fractures constitute a substantial proportion of trauma globally [1, 2] . This is due to the vulnerability of the maxillofacial region to injury either in isolation or in combination with other systems because of its exposure [3] .
The main causes worldwide are road traffic accidents (RTAs), falls, assaults, sports, firearm injuries and industrial trauma [4, 5] . However, etiological factors and patterns of maxillofacial injuries reported from different regions at different times are largely influenced by prevailing socioeconomic, cultural, environmental and legislative factors, as well as location of the trauma center [6, 7] .
The highest incidence is commonly seen in the young age group of 21 -30 years [8] . Most of the patients are male, with a male to female ratio of approximately 3:1 [9] . The most common site in maxillofacial injuries is the mandible followed by the zygomatic complex, maxilla, and alveolar process [4] . Some authors have reported zygoma as a more susceptible bone than the maxilla [10] .
Facial bone fractures have high impact on the esthetics and shape of the face, and also causing deformation of growing jaw bones, temporomandibular joint and occlusion disorders, crushing and loss of bones, facial deformity and loss of teeth [11] . Maxillofacial trauma also poses a significant socioeconomic burden on affected individuals [12] . Hence appropriate treatment and prevention of these morbidities and possible mortality is necessary.
It is therefore imperative to study the mechanism of maxillofacial injury, pattern and incidence for appropriate planning and effective management of facial injuries. This study is therefore aimed at analyzing the prevalence, pattern of presentation of maxillofacial injuries in our center which is a major trauma referral center in Western Nigeria. According to the records, facial fractures were classified into midfacial fractures which involved orbit, maxilla (Le Fort I, Le Fort II, Le Fort III, maxillary dentoalveolar process), and zygomatic complex fracture. Mandibular fractures were classified as symphyseal, parasymphyseal, body, angle, condyle, ramus, dentoalveolar, or coronoid fractures.
Materials and Methods
The time lapse between injury occurrence and presentation for treatment was also categorized into logical groupings for statistical analysis. Day 0 -1 was regarded as good, and 2 -7 days as realistic, followed by mild (8 -14 days), moderate (15 -31 days) and extreme (≥ 31 days) delays [13] .
Treatment methods were classified into closed reduction, open reduction and internal fixation (ORIF) under general anesthesia (GA), and conservative management.
The data collected were analyzed by SPSS version 20 by using various descriptive statistical tools. Mean and standard deviation were calculated for quantitative variable like age, while frequency and percentage were calculated for qualitative variables like gender and site of fractures.
No institutional review board was available in our institution for such study. But the board was notified. Strict ethical compliance with human study was adhered to in this study.
Results
A total of 182 patients were involved and treated within the study period. The majority of patients were male (72.0%), with a male to female ratio of 1:0.4. Most patients were between 31 and 40 (34.1%) years of age, with the mean age for male being 31.64 ± 11.9, and for female 31.47 ± 12.3, respectively; and the overall mean age is 31.54 ± 12.1. The least affected age group was 61years and above (Table 1) . Table 2 shows that RTA accounted for 73.1% of the injuries, which was the most common cause for maxillofacial injury followed by assault (19.2%). Majority of injuries due to RTA were, as a result, of motorcycles accidents (33.6%), followed by motor vehicle (31.3%). More often the assault was inflicted by sticks and fist, only four cases of gunshot was recorded. Five cases (2.8%) of sport injury were reported in our data.
Analysis revealed that the most common sites of fracture out of 226 sites were in the mandible (62.8%), which was followed by fractures in the zygomatic bone (15.5%), then the maxilla (14.2%), the orbit (3.1%), the nasal bone (2.7%), and naso-orbito-etmoidal bone (1.8%), respectively. The test of proportion for the site of injury showed that there was a statistically significantly higher frequency of fractures in the mandible compared to other sites (P = 0.003) ( Table 3 ). Among the mandibular fracture sites, 28.2% affected the body of the mandible, 18.3% in the angle and 17.6% in the parasymphysial region. The least affected sites were the coronoid (1.4%) and the ramus (1.4%) ( Table 4 ).
Majority (31.9%) of the studied patients presented within 24 h (≤ 1 day), 26.9% under 1 week (2 -7 days), 17.6% presented within 2 weeks (8 -14 days), 14.8% presented within 1 month but after 3 weeks (15 -31days). Only 16 (8.8%) patients presented after 1 month (> 31 days) ( Table 5 ).
Out of the 182 patients, 68.1% were treated by close reduction. ORIF was performed on 22.5%, and only 9.3% were conservatively managed ( Fig. 1 ).
Discussion
Trauma is one of the major causes of death among people under 40 years of age [14] . The face, being the most prominent region of the human body, is therefore at significant risks of injury during traumatic events [15] . The epidemiology of maxillofacial injuries differs from one country to the other, and is constantly evolving [16] . Hence the need for a constant appraisal of these fractures injuries in order to keep abreast with recent developments and changing pattern of their manage- ment [17] . The most common age groups in our study were the third and fourth decades of life, which correlate with other studies [5, 12] . This may be due to the participation of this age group in many outdoor activities and also their involvement in dangerous exercises and sports [15] .
In our study, RTA was the most common cause of injuries, with majority resulting from motorcycle accident. The preference of some commuters for motorcycle which helps to overcome the heavy traffic within the city of Lagos despite its prohibition on the major roads and failure to use helmets while commuting is contributory. It was also observed that due to high rate of unemployment a large number of young men embark on the use of motorcycle to transport commuters from one place to the other without being conversant with the proper use of bikes or even traffic rules. Similar data have been reported by some authors from developing countries [18] [19] [20] .
However, in many developed countries, there is a decreasing trend of RTA-related maxillofacial injuries, with interpersonal violence and assault becoming the leading etiological factors. This decrease has been attributed to strict enforcement of protective measures and various traffic legislations [21] .
Assault ranked the second to RTA in the etiology of maxillofacial injuries as we observed, which is similar to most studies in Nigeria and other African studies [21] . However Olasoji et al reported assault to be the main cause of facial fracture as 48% of their patients' sustained facial trauma as a result of assault-related injuries [22] . Our study revealed that 20.7% of the injured patients were men supporting evidence from other studies of the association between men and assault [4, 7] . Interestingly, most of these fractures were caused by fist and sticks; there were only few cases of gunshots-related fractures. Conversely in the USA, owing to the easier accessibility to weapons, civilian violence has become more common [23] .
Mandibular fractures had the highest frequency in the present study accounting for 62.8% of the total fractures. This is in agreement with most reports from Africa [21, 24] and Europe [4] . However, few reports from the Western world claim nasal bone fractures [25] , and zygomatic complex fractures [26] occur more frequently .The mandible is believed to be more susceptible due to its mobility and lack of bony support like the well articulated midfacial bone [27] . The body of the mandible has been previously documented to be the most fractured site of the mandible [28, 29] . This was similarly observed in our study.
In the middle third, the zygomaticomaxillary complex is the most involved site due to its projection and multiple articulations with other facial skeletons making it very vulnerable to fractures on impact [30, 31] . Majority of the studied patients presented in the hospital within 24 h. Ugboko et al [28] reported that one-third of their patients reported within this same period. The management of maxillofacial bony injuries remains controversial in terms of the timing and reconstruction techniques [23] . Delay in repair of maxillofacial injuries occasioned by late presentation sometimes is often unavoidable. There is however a large amount of evidence to support expedient fracture repair as a contributing factor in reducing postoperative complications [32] .
Majority (68.1%) of the patients in this study were treated with closed reduction. This is consistent with the studies of Jindwani et al [27] , Ogunmuyiwa et al [21] and Olusanya et al [24] . However open reduction has been advocated to be the gold standard for the treatment of maxillofacial fractures [21] .
The use of open reduction has resulted in improved oral hygiene, mouth opening, better speech and patient's earlier return to function [33] . However, despite these qualities, the cost of treatment has been a reason why only few patients were treated with open reduction in our center.
Conclusions and recommendations
RTA represented the major etiological factor of maxillofacial injuries, with young adult males as the main victims. The mandible remains the most affected bone of the facial skeleton. Closed reduction is the most common approach used due to the poor economic condition of most of the patients treated. It is therefore recommended that there should be improved implementation of traffic laws on motorist particularly the young population so as to curb reckless driving and over-speeding, organisation of motorcycle riders into association for proper training and certification, and provision of better roads and affordable health care by the various layers of government.
